There have recently been a number of publications dealing with new approximation schemes for the spin-~ Ising model (1) (2) (3) (4) (5) . These approximations share common elements (6) ; one of these being the use of rigorous correlation identities as a starting point. In the critical region values of the transition temperature calculated from these effective field models are improved markedly over the usual mean field approximation (MFA) a~d most other cluster, or closed-form, approximations, but they are not as accurate as those determined from renormalization group methods.
We have recently developed another variant of these approximation schemes (7) which utilizes two sets of correlation identites rather than the one set used in previous work. Applying relatively simple approximations to these identities we are able to readily improve on the values of the critical temperature determined by the Bethe approximation. The approximation scheme explicitly takes into account the effects of correlations.
As is well known, most effective field models are not able to distinguish between lattices having common numbers of nearest neighbors but different dimensionalities e.g., the simple quadratic lattice (SQL) and the diamond lattice (DL). The cluster variation method of Kikuchi is one method which can do this (8) , and in the spirit of this paper, the approach of Matsudaira (9: has this ability. The intent of the present work is to determine if we can use the two sets of correlation identities as a basis for an approximation scheme which can distinguish between different lattices with common numbers of nearest neighbors.
CORRELATION IDENTITIES
Of the various approximation schemes mentioned in the introduction that of Honmura and Kaneyoshi (HK) (2) is of particular interest here. HK used an exponential operator formalism to rewrite the standard Ising identity (10) , as,
Here 0g are the Ising variables (Og tl) and the brackets represent the usual thermal average under the Ising Hamiltonian,
{g} represents any function of the Ising variables as long as it is a function of ° (p;g) and the differen- <°0> -m = <01 + °2 + °3 + °4> A 4 (1) where Az(n) is the coefficient of the n-site correlation function, or,
and
By assuming the statistical independence of lattice sites we can write eqn. (6) as, (8) This expression then yields the magnetization curve for quadratic lattices. As the magnetization becomes vanishingly small eqn. (8) can be linearized to yield the critical condition, and the root, K -1 c 3.0898 . (9) (10) 
TRIPLET APPROXIMATION
As with most simple effective field approximations we cannot distinguish between lattices such as the SQL and DL which have the same number of nearest neighbors but differ in dimensionality. The effective field models which do make this distinction, i.~ .• the cluster variation method or Matsudaira's higher order approximations, do so by making assumptions about the influence and magnitudes of higher order correlations. We will follow that same spirit here.
We will use the quadratic lattice as an example and rewrite eqn. (6) where, = <oiOjOk>' i~j~k = 1-4, is the triplet correlation not referring to the central site. This is an exact relationship. Now eqn. (13) can be rewritten (with {g} = 01) as,
where '0 = <oOOiOj>' i~j~1-4 is the triplet correlation with reference to the central site and Wo is the five-site correlation. This is also an exact relationship. In order to solve these equations near the critical point we neglect the fifth-order correlation in eqn. (15), and propose that,,, 'O,for the SQL and "'0 for the DL. This assumption is in the same spirit as those inherent in the cluster variation method and the approximations of Matsudaira. Thus we can now solve eqns. (14) and (15) 
Solving eqns. (14) and (15) also more of an averaging effect at higher z due to neglect of higher order correlations.
This simple assumption concerning the influence of triplet correlations has been sufficient to produce a distinction between lattices having the same numbers of nearest neighbors but of different dimensionality. Though the method is somewhat ad hoc it is in the same spirit as other effective field models which have this ability and. as with these. is justifiable a posteriori. The approximation can be readily improved by including higher order correlations. as well as by introducing decoupling approximations. In addition. correlation functions can be readily calculated from the system of equations.
